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The Perchlotate stchuge Test for Extmlning Thymnd
Funcnon in Rats

Cmsmmn K. Arrerwiie, Perer Coums. Cao;c anown,
- RAmF Huuuo

A perch!oruo drschuge tost was dwdopcd for ms to detect dnnges in the thy-
roidal fodide accumulation and organificarion machanisms. Rats were pretreated
with compounds that alter thyroid function by different mechanisms: SKAF 93479
{an ripantagonist that enhances pitulrsry thyroid stimulating hermoire drive by
increasing thyroid hormone clearsnce) and propy'thiouradi! (an Inhibitor ot lodide
‘organification), Six hours folloming administration of B3, either potassium perch-

. lorre (10 mg/kg % 2.5 min} or saline was given L.p. Perchlorate significantly re-
duced the thyrold:blood **I ratlo in propylthiourscil-treated rars but had no effect

- in thase pretrested with SK&F 93479, indicating an lodida organtfication block in -
.the former. At the same time thyroidal radiolodide accymulation ln SK&F 93479-

treated rats (no perchiorate) was enhanced, wlweu that In propyld\wunns-
" treated animals {no perchlorate) was depressed.
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NTRODUCY ION .
" The efficiency of the thyrold odide organ(ﬁculon mednnlsrn in man can be
monitored by the perchiorate dist _test for conditons such as Hashimoto’s

. disease (Cray et al., 1974; Hilditch et af., 1980) and for assessment of the effective-

ness of arbrmu:o!e (Low et al., 1979). Perchlorate s a compertive inhibitor of
thyroidal iodtde transport (Halmi et al., 1956), and if frea iodide Is backed up within

the- thyroid cells foliowing perchiotate administravon, there s a ditfusional dis- -

charge of iodide. For investigation of the possible antithyrold actions of drugs, such
a test would be useful (n radents. [n this study we have developed the test for rats

to act as an indicator of both thyrold lodide accumulstion and organification effi< .

clency. Two drugs were investigated: 1) SKAF 93479, and H; antagonist thatincreaves
thyroxine tiearance from the circulation and thus thyrold stimulating hormons

(TSH) drive to the thyroid gisnd (indirect action on the thyrold fhnd (Brown etal.,

19863)]; and 2} propytthiauracil (PTU) an inhibitor of the thyro dal peroxidue en-

- 2yme (d:rect anud-\yrold action on the shnd)
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Dm; Preuutm.nl

Tha SKAF Wistar rats were treated with either distilied water @ mi p.o. 0, PTUGO
mpg/rat p.0.), oc SK&F 93479 (1 g/kg p.o.)-for 7 days. At 24 hr following the last dose,
perchiorate discharge studies weare performed. The structure of SK&F 93479 is as

follows: A
0 Q "
Nu-cn, CH,~S=CH, H,~NMc,

Plrchlonte D!uhafge Tost

At time == 0 min afl rats were dosed wlth 1 uCl Y% (100 i, L.p., Amersham ln-
ternational plc). After6 hr, each drug-treated group was divided into two subsets, .
one of which recsived saline (i.p:) and the other, potassium perchiorate {KCIO,).
Afeer 2.5 min (see below) rats were sacrified; s 1-m] blood sample was taken from.

_the posterior vens cava; and the thyroids were removed, weighed, and counted

.

(see Figure 1 for flow diagram). The thyroid:blood 3% (T:8) ratio was then calculated . -

as counts per minute per gram of tissue per mnrhter nf blood. -
Optxmiutlun of Test .

~ Follawing administration of ™ to rats for 0=9 hr, there was a progressive ine
- crexse in thyroidal radioiodide accumulation with time (Table 1) with no maximum
achieved within 9 he, A 6-hr tima pnmt was chasen for most of the subsequent
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YABLE 1 - 'l’lwc Ooone of odide Aa:umuluiou by

the Rat Yhyrold Gland
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AGUREZ Effect of poumum perchionte on =i n'nubu;é from the thyroid glands of eals

pretreated with SKAF §3479 (1000 mg/ky x 7 days) or PTU (50 mprvet X 7 diyw). AL 34 tw

follawing the last dese, each treatment group was divided into two subsals (n = §-10), and
. both were given 1 (1 4CD. After &-hr, One subset (open histogram) was given safine i.p.,

and the other (fMled histogram) was given KCIO, {10 mg/kg i.p.); 2.5 min later, rals were
killed, thyralds were removed, weighed, and counted, and & sample of blood was lso
counted. Results sre exprassed as percentages of 1:8 ratio = 5.0, of rats glven XCIO, against
subset not recehving KCIO,. Statistics were performad using Student’s 1-test (unpaiced).

studies. Difterant doses of KCIO, (5-50 my/kg) were first tested for effectivenass in

inhibiting lodide accumylation (3- and 6-hr accumulation) where all doses of perch-
lorate blocked 3 uptake with 10 mg/kg appaaring to be the dose producing the-
maximum effect (Table 2). Beyond the 10- to 25-mgrkg plateau, a further nonspecific
decrease,was scen (perchlorate exposure for 1 hr was used in these studias). Using
10 mg/kg KC1O, the optimum tmae for thyroida! exposure to perchlorate was ex-
amined (Table 3), After 1 min no discharge of *2I from either control ar PTU-treuted
rats occurred, but follawing 2-5 min there was 3 large reduction (60%) in =% ac- |
cumulation by thyroids from PTU-treated cats, where becauss of iodide organifi-
cation block one would expect & perchlorate-induced discharge. SR

'RESULTS.

" . Control rats showed no significant reduction in Midal radioiodide accumu-

lation (Figure 2) on administration of KCIO.. n contrast. PTU led 10 a targe I’
discharge when perchlorate was given (Figure 2). Comparing the absolute T:B I
ratio for the PTU subset not recelving KCIO, (T:B = 237.5 = 26.5 ¢pmig/ml, n =

8) against control rats not receiving parchlorate (T:B « 2145.6 = 175.6 cpm/g/ml;
n = 8), there was also a marked reduction in ¥} accumulation. The perchlorate
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discharge test showed no differences between rats pretreated with SK&F 93479 and
controls (Figure 2), but again data from animasls not raceiving perchlorate indicared
. an enhancernent of thyroidal "1 accumulating ability due tg SK&E 93479 treatment
(T:B == 3428 == 263.8 cpmig/ml, n +» §; p < 0.01slgnificantly ditfarent from controis),

. DISCUSSION - :

it has been shown here that the perchlorate discharge test is potentially useful
for detecting sirmultaneous changes In the ability of the rat thyrold gland to accu-
mulate and organify jodide. Optimal parameters for use of this test in rats have
been defined (6-he 5] gccumulation time; 10-mgrkg i.p. KCIO, dése; 2.5-min KCIO,
. exposure time), Following KCIO, administration to control rats, there was no dls-
charge of radicactivity from the thyroid cells, which suggested that sfter 8 6-hr
. period victually all the accumulated radlolodide had been organified into thyrofd
hormone. in contrast, PTU treatment, which Inhibits the, thyroldal peroxidase en.
2yma, caused x large perchlontednduced discharge of free radiciodida from the
follicular epithelial celis. Although this treatment increases TSH deive to the thyroid
gland and thus cellular activity, the absolute *¥1 accumulation was lower since ac-
cumulated iodide is not retained within the cells. The SK&F 93479 treatment in-
" creases peripheral thyrexine clearange in rats, thus enhancing pituitary TSH deive |
to the thyrold cells and concomitant radiciodide accumaulation (Brown et al.,-19868).
In this.case, however, perchiorate administration did not cause a radiciodide dis-
charge indicating norme! iodide organification. This resylt Is consistent with ob-
sarvadons that SK&F 93479 tresunent does nat Inhibit iodide organification In vitro
by cultured porcine thyrocytes (Brown et al., 1986b)- Thus, the potential of this test
to revesl fodide organification defects in rats following drug treatment has been
demonstrated, as has the abillty wo differsntiate between agents having direct or
indirect toxicologicil effects on the rat thyroid gland. - - . S
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